Hydrogen-deuterium exchange in the histidine residues of bovine alpha-lactalbumin.
The proton magnetic resonance spectrum of bovine alpha-lactalbumin has been observed, and three peaks assignable to the position-2 CH protons of the three histidine rpsidues (His 32, 68, and 107) of this protein have been subjected to detailed examination. The assignments of these peaks to His 32, 68, and 107 were made on the basis of the difference in their reactivities with iodoacetic acid. The rate constants of the hydrogen-deuterium exchange reactions were found to be 8.0 X 10(-5), 2.6 X 10(-4), and 8.0 X 10(-5) min-1, respectively, at pH 8.5 and at 35 degrees, while at 62 degrees all three were found to be 0.84 approximately 1.1 X 10(-2) min-1. On the basis of these data, it has been shown that, in the native form of this protein, His 68 is the most exposed to the solvent while His 32 and His 107 are buried slightly deeper in the surface of the molecule. The fluctuation amplitudes gamma, or the effective chances of His 32, 68, and 107 to be fully exposed to the solvent, were found to be 0.4, 1.3, and 0.4, respectively.